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ADDRESS : 420011 No._! 

NAME : NWITIMEN 

CONTENTS : ENABLE FLAG' FOR V-BIANK. TIMER INTERRUPT 4 JOY CONTROLLER READ 


D 7 

D 6 

D 5 D 4 

D 3 

D 2 

D 1 

D 0 

NM I 

Enable 


TIMER ENABLE 

V-EN | H-EN 




JOY-C 

ENABLE 


I— JOY CONTROLLER ENABLE 

C O : Disable Automatic read ini’ of the Joy Controller 
1 : Enable Automatic reading of the Joy Controller 


Reading the data can be started at the beginning of V-Blank period, but 
it takes about for 3 or 4 scanning period until completion of reading. 


1 — TIMER ENABLE 
V-EN : 




H-EN 


V-COUNT TIMER ENABLE 
II-COUNT TIMER ENABLE 


H 

EN 

i 

FUNCTION 

El 

D 

Disable BOTH 11 & V 

□ 

is 

Enable 11 only. IRQ is applied by ll-count timer value designated. 

i 

H 

Enable V only. IRQ is applied by V-count timer value designated. 

i 

n 

Enable both 11 & V. IRQ is applied by both 11 and V count timer value designated. 


1 — NMI ENABLE : Enable NMI at the point when V-biank begins 

(When power is turned on or the reset signal is applied, it will be ’O'.) 


r- 0 : NMI DISABLE 
I— 1 : NMI ENABLE 


ADDRESS : 420111 
NAME : IVRIO 

CONTENTS : PROGRAMABLE 1C PORT (UUT-PORT) 

B 7 B 6 D 5 D 4 D 3 P 2 D 1 DO 
| " 1 I/O 'PORT 

|D7[D6j D5 , D4 , D3 : D2 , Dl , DO* 


• This is a Programabie I'() port JOLT-PORT>. The written data will be output directly from the 
OUT-PORT. 

• When this is used as a INPORT. T should be written to the particular bit which will be used 
as a IN-PORT. The input data can be read by register <4213II>. 
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ADDRESS : 420211 / 42031! No._2 

NAME : IVRMPYA / WRMPYB 

CONTENTS : MULTIPLIER & MULTIPLICAND BY MULTIPLICATION 
D 7 D 6 D 5 D 4 D3 D2 D 1 DO 


4 2 0 2 H 


4 2 0 3 H 


• Tliis is a register. which can sel a Multiplicand (Ai and a multiplier «11 > for Absolute Multiplication 
of ‘A (8-BIT)x B (8-BIT) == C (1G-D1T)* 

• A PRODUCT (C) can be read by registers <4216HX4217H>. 

• Sel in the order of (A) and (B). Thu operation will start as soon as >lt' has been set. and it 
will be completed right after S-macliine cycle period. 

• Once the data of the A-RECISTER is set. it will not be deslnroyod until new data is set. 


ADDRESS : 420411 / 420511 / 420GII 
NAME : WRD1VL / WRDIVH / WRD1VB 
CONTENTS : DIVISOR & DIVIDEND BY DIVIDE 



• This is a recisler. which can sel a Dividend (0 and a Divisor (B) for Absolute Divide 
of * C (16-BIT) + B (8-BIT) = A (16-BIT)* 

• The divisor (A) can be read by registers <4214H><4215H>. And the remainder can also be read 
by registers <4216II><4217H>. 

• Set in the order of (C) and (B). The operation will start as soon as B; has been set. and it 
will be completed right after lG-machine cycle period.. 

• Once the data of the A-RECiSTER is set. it will not be destoroyed until new data is sel. 










ADDRESS 

NAME 

CONTENTS 


4207H / 4208H 
IITIMEL / 1IT1MEH 
11-COUNT TIMER SETTINGS 


No. 3 


D 7 

D 6 

D 5 

D 4 

D 3 

D 2 

D 1 

D 0 


1 

i 

H 

COUNT 

TIMER 

i 

1 

117 

| 116 

| 115 

i IH i 

113 

1 i!2 

1 1,1 

1 110 


H USB 
113 


4 2 0 7 11 


4 2 0 8 H 


• This is a register, which can scl the ll-COUNT TIMER value. 

• The selling value should be from 0 throuch 339. which is counted from the far left on the screen. 

• When the coordinate counter becomes the count value set. the 1R0 will be applied. 

And at the same time. "1" will be written to 'timer 1110' of reeisler <4211H>. READ RESET,’ 
Enable/Disable of the interrupt will be determined by set tine reeisler <4200H>. 

•?: This countinuous counter is reset every scanning line, therefore once the count value is set. 

it is possible to apply the IRQ every lime the scanning line comes to the same horizontal 

position on the screen. 


ADDRESS : 420911 /420AH 
NAME : VT1MEL / VTIMEI1 
CONTENTS : V-COUNT TIMER SETTINGS 


D 7 

D 6 

D 5 D 4 D 3 D 2 

D 1 

D 0 


V7 

1 

1 W 

‘ V-COUNT TIMER 

I V5 , V4 j V3 ; V2 

i 

! Vl 

\ 

1 VO 

4 2 0 9 IT 


j V MSB 


• This is a register, which can set the V-COUNT TIMER value. 

The setting value should be from 0 through 261(262). which is counted from the far top on the screen. 
[This line number described is different from the actual line number on the screen.} 

• When the coordinate counter becomes the count value set. the IRQ will be applied. 

And at the same time. '1' will be written to 'timer IRQ" of register <4211H>. READ RESET; 
Enable/Disable of the interrupt will be determined by setting register <4200H>. 

This is a count inuous counter same as 11-counter, and it will be reset every time 262(2631 lines 
are scanned. Once the count value is set. it is possible lo apply the IRQ every time the scanning 
line comes to the same vertical line on the screen. 








ADDRESS : 420BH No. .) 

NAME : MDMAEN 

CONTENTS : CHANNEL DESIGNATION FOR GENERAL PURPOSE DMA k TRIGGER (START) 

D 7 D 6 D 5 D4 D3 D2 Dl DO 
' ' GENERAL PURPOSE DMA ENABLE FLAG 

<1 2 0 B H 

CII7 EN | CHG EN | CH5 EN , CII4 EN j CII3 EN | CII2 EN | Clll EN ( CIIO EN 


• The General purpose DMA consists of 8-channels in tolal (CIIO— CUT'. 

• This register is used lo designate the channel out of 8-channels (S-channels maximum-. 

• The channel which should he used can he designated by writ ting T to the hit of this channel. 

As soon as *1" is written to the bit (after a few cycles passed), the general purpose DMA transfer 
will be started. 

• lYhen the general purpose DMA of the designated channel is completed, the flag will be cleared. 

NOTE : Because the data area (register <4300H> — > of each channel is held in common with the data 

of each H-DMA channel, the channel designated by the ll-DMA channel designation register <420CH> 
can not be used. 

(It is prohibited lo write T to the bit of (he channel) 

Therefore. 8-channels (CIIO—017) should be assigned by the ll-DMA and the general purpose DMA. 


NOTE : If the ll-BIank comes during the operation of the general purpose DMA and the ll-DMA is started. 

the general purpose DMA will be discontinued in the middle, and re-started right after the H-DMA 
is complete. 

NOTE : If 2 or more channels are designated, the DMA transfer will be performed continuously 
according to the priority order described by Appendix-1. 

And also, the CPU stops operation until all the general purpose DMA are completed. 


ADDRESS 

: 420CH 



NAME 

: HDAIAEN 



CONTENTS 

: CHANNEL DESIGNATION FOR ll-DMA 



D 7 

D 6 D 5 9 4 D 3 D 2 

D 1 

D 0 


rt-DMA ENABLE'FLAG 
CUT EN | CH6 EN . CHS EN , C!I4 EN ( CHS EN . CI12 EN j Clll EN . CIIO EN 


• The ll-DMA consists of S-channels in total (CHO— CH7). 

• This register is used to designate the channel out of S-channels .S-channels maximum 1 . 

• The channel which should be used can he designated by writ ting T lo the bit of this channel. 

As soon as H-Blank begins '.after a few cycles passed), the ll-DMA transfer will be started. 

NOTE : Once this flag is set. it will not be destroyed cleared) until new data is set. 

Therefore, the initial settings are done automatically every field, and the same transfer pattern 
will be repeated. 

And also, the flag is set out of V-BLAN’K period, the DMA transfer will be performed properly 
from next screen frame. 







ADDRESS 

: 420DII 


NAME 

: MEMSEL 


CONTENTS 

: ACCESS CYCLE DESIGNATION IN MEMORY © AREA 


D 7 

D 6 D 5 D 4 D 3 D2 Dt 

D 0 

i 1 i i ' : 

l 1 i_!_!_!_ 

2.68 

3. 58 


ACCESS CYCLE DESIGNATION IN MEMORY® AREA 
|— 0 : 2. 68 MH 2 access cycle 

— 1 : 3.58MHz access cycle (Only when the high spued memory is used) 

♦ MEMORY © shows the address (SOOOH — FFFFH) of Ihe bank (80H~ BFH' and all the address of 
the bank (COH - FFH). 

• Mien power is tunics on or the reset signal is applied, it becomes “0\ 
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ADDRESS : 4210H No._5 

NAME : tRDNM! 

CONTENTS : KM! FUG BY V-BLANK & VERSION NUMBER 
D 7 D 6 D5 D 4 D3 D2 D 1 DO 

4 2 1 OH 


I—■ NMI FUG BY V-BLANK : When *1* is wrilieu to "NMI ENABLE" of recisler <4200H>. this flic will 

show NMI stilus. 
r 0 : NMI status is "Disable" 

L 1 : NMI status is "Enable" 

"!" is set to this flac it beginniuB of V-Blank. and "0" is sot at end of V-Hlaiiti. 

Also, it can be set by readinc this recisler. 

NOTE : It is necessary to reset by readinc this flag durinc NMI processing iSee Append is-3; 


ADDRESS : 421 111 
NAME : ITIMEUP 

CONTENTS : IRQ FLAG BY ll/V COUNT TIMER 
DT D 6 D 5 D 4 D3 D2 D 1 DO 

4 2 1 1 H 


L IRO FLAG BY l|/V COUNT TIMER 

: [In case the Timer Enable is set by "Timer Enable" of recisler <4200H>:) 
as soon as HA/ counte timer becomes the count value set. IRO will be applied and 
"1" will be set to this flac. 

This flac Is "READ-RESET". 

Oven if V-EN*"0" and ll-EN*"0‘ are set by "Timer Enable" of register <42001t>. this flac will be 
reset. 

f 0 : Either ll/V count Timer is in active or disable 

i 

^ 1 : H/V Count Timer is Time-lp 
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So. 6 


ADDRESS : 4212H 
NAME : tHVBJOY 

CONTENTS : H/V BLANK FLAG & JOY CONTROLLER ENABLE FLAG 
07 06 05 04 03 02 0 1 DO 


4 2 1 2 H 


JU\ CONTROLLER ENABLE FLAG 

: This flag shows Ihc timing to road 
tho data of tlie Joy Controller. 
(However, it is limited In the case 
which the "JUY-C ENABLE' of register 
<4200H-> is set to T. > 

r— O : This is a period that the Joy Controller is 
mil reading the data or the Joy Controller 
is disabled. 

(In case 'O' is set to 'JUY-C ENABLE’ 

of register <4200H>) 

— I : This is a period that the Joy Controller 
is reading I he data. 

— 11-BLANK PERIOD FLAG : It shows whether the scanning is in the H-Blank period or not. 

0 : Out of H*BLANK period 
1 : In H-BLANK period 

1 — V-BLANK PERIOD FLAG : It shows whether the scanning is in the period of V-Blank or not. 

i— 0 : Out of V-BLANK period 
L- i ; in V-BLANK period 


V 

H 


JOY-C 

BLANK 

BLANK 


ENABLE 


ADDRESS : 42131! 

NAME : tRDIO 

CONTENTS : PROGRAMABLE I/O PORT <IN-PORT) 


D 7 

D 6 

D Z' D i 

D 3 D 2 

D 1 

1) 0 


1 

O 

\ 

\ 

’ PORT 

1 

• 

1)7 

. DG 

: D5 , 04 

1 « 

; D3 ■ 1)2 

1 

; HI 

DO 


• This is a Prograoable 1 0 port 'IN-PORT). The data which is set to the IN-PORT should be read 
directly. 

• The bit which *!' is written by register <420l!l> is used as the 1N-P0RT. 
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ADDRESS 

NAME 

CONTENTS 


421411 / 4215H 
* ROD! VI / 4 ROD 1VI! 

QUOTIENT OF DIVIDE RESULT 


No. 


D 7 DG D 5 D 4 D3 D2 D1 DO 



• Tliis is a Quotient (A), which is a rnsull for Absolute Divide of 
' C (1G-B1T) + B (8-BIT) = A (1G BIT)* 

• Dividend (C) and Divisor (B) are set by registers <4204II> <4205ll> <4206H>. 


ADDRESS : 4216H / 4217H 
NAME : ♦RDMI’YL / *I(DMI'YII 

CONTENTS : PRODUCT OF MULTIPLICATION RESULT UR REMAINDER OF DIVIDE RESULT 


D 7 D 6 D 5 D 4 D3 D2 D I DO 



'D IN CASE OF MULTIPLICATION 

• This is a Product iC) which is a result for Absolute Multiplication of 

* A (8-BIT)x B (8-BIT)= C (16-BIT)' 

• A Multiplicand (A) and a Multiplier (B> are set by registers <4202H> <4203H>. 
(3) IN CASE OF DIVIDE 

• This is a Remainder which is a result for the Absolute Divide of 

* C (16-BIT) +B (8-BIT) = A (16-BIT) • * • REMAINDER (8 or 16-Bit)* 


• A Dividend (0 and a Divisor >.B.) are set by the registers <4204H> <4205H> <42Q6H>. 










ADDRESS : 4218H / 421DII / 421 All / 421BH / 421C1I / 421DII / 421EH / 421FH 
NAME : J0Y1L / JOViH / J0Y21 / J0Y2H / J0Y3L / J0Y3II / J0Y4L JOY4II 
CONTENTS : DATA FOR JOY CONTROLLER I. H. I. & IV 


D 7 

D 6 

D 5 

D 4 

D 3 D 2 D 1 DO 


JO) 

’ CONTROLLER-I (LOW) ' 


V 

TL 

TR 


BUTTON 

BUTTON 

BUTTON 

BUTTON 

1 ! 1 



J OY 

CONTROLLER- 

1 (HIGH) ' 

/V 

B 

SELECT 

START 


JOY PAD 

BUTTON 

BUTTON 

BUTTON 

BUTTON 

UP 

, DOWN , LEFT • RIGHT 


JOY CONTROLLER -ID (LOW) 


JOY CONTROLLER-IV (LOW) " 


' JOY ' CONTROLLER-IV :H 1 GH> 


_A 

BUTTON 


B 

BUTTON 


SELECT | START 1 JOY PAD 
BUTTON | BUTTON ! UP . DOWN : LEFT , RIGHT 



•JO) 

' CONTROLLER -11 iLOW» ' 

;x: 

V 

TL 

TR 


BUTTON 

BUTTON 

BUTTON 

BUTTON 

! 1 ! 



JOY 

CONTROLLER-11 <H 1 G H > ' 

A. 

B 

SELECT 

START 

J 0 Y PAD 

BUTTON 

BUTTON 

BUTTON 

BUTTON 

UP , DOWN | LEFT ( RIGHT 


i 

'JOY' 

' CONTROLLER-! (H1 GH; ‘ 

A. 

B 

SELECT 

START ! JOY PAD 

BUHON 

BUTTON 

BUTTON 

BUTTON | UP j DOWN , LEFT j RIGHT 


4 2 1 S 11 


4 2 10 H 


I 2 1 A H 


4 2 1 B i 1 


4 2 1 C H 


4 2 1 D H 


4 2 1 E H 


4 2 ! F H 


Registers <4016H> <4017H> can be used tlie same as the Family Computer. 


No. S 


1 EXPANDED 
CONNECTOR 

I 


D 7 DC D 5 D 4 D3 D2 Dl DO PORT 

401611 DO : Data for Coni roller 1 

4016H D! : Data for Control ter 111 
OUTO. 0UT1. OUT2 

4017H DO : Data for Control ter 11 
4017H Dl : Data for ControlleriY 


4 0 1 G H RD 
4 0 1 G H WR 
4 0 1 7 U RD 


: : | 1 i j i 

i ! i j i i 


: • : S 

j , , l 



NOTE : Whether the standard joy controllers are connected to the SFX unit or not can be reffered 
by reading 17th bit of 4016H and 4017H. (See page-22) 
r 0 : connected 


L 1 : not connected 







ADDRESS 

NAME 

CONTENTS 


43XOH (X : CHANNEL NUMBER <0 
PARAMETER FOR DMA TRANSFER 


r>> 


No. 0 


D 7 

D 6 

D 5 

D 4 D 3 

D 2 D 1 DO 

CH 

CH 


A BUS ADDRESS 

CH TRANSFER ‘ 

WORD SELECT 

* 

TATE 

IIKC/DEC FIXED 

i 

D2 | D! , DO 


4 3xOH 


*: Transfer 

Original ion 


DMA TRANSFER WORD SELECT 

GENERAL PURPOSE DMA : B-ADDRESS CHANGE METHOD DESIGNATION PER CHASNE 


D2 

Dl 

DO 

ADRESS TO BE WRITTEN 


0 

0 

0 

1-ADDRESS 



0 

0 

1 

2-ADDRESS (VRAM etc. ) L.H 


0 

1 

0 

1-ADDRESS 



0 

1 

1 

2-ADDRESS (WRITE TWICE) L.L.H.H 


1 

0 

0 

4-ADDRESS 

L. H. L.H 


11-DMA 

: The number of byte to 
designation 

be transfered per 

line and write me 

1)2 

D! 

DO 

; OF BYTE TO 

ADRESS TO BE WRITTEN 



i 

BE TRANSFERED 



0 

0 

0 

1 - BYTE 

1-ADDRESS 

(1) 

0 

0 

1 

2 - BYTE 

2-ADDRESS (VRAM etc. ) L. II (2) 

0 

1 

0 

3 - BYTE 

W1TE TWICE 

L. L (1) 

0 

1 

1 

4 - BYTE 

2-ADURESS-’WRITE TWICE L.L.H.H (2) 

1 

0 

0 

4 - BYTE 

4-ADDRESS 

L.H. L.H (4) 


1 — FIXED ADDRESS FOR A-BUS & AUTOMATIC INCREMENT/DECREMENT SELECT 

UN CASE UF GENERAL PURPOSE DMA] 


0 : AUTOMATIC ADDRESS INCREMENT/DECREMENT 


D3 


D4 


[ 

: u : /\u 
1 : AU 


1 : FIXED ADDRESS <To be used when clearing VRAM eic. 
0 : AUTOMATIC INCREMENT 

Un case "0" is written to D3 

AUTOMATIC DECREMENT 

1 — TYPE DESIGNATION [H-D.MA ONLY] : Addressing mode designation when accessing the data 

See Appendix-2 

U : ABSOLUTE ADDRESSING 




1 : INDIRECT ADDRESSING 

TRANSFER ORIGINATION DESIGNATION : Transfer Direction A Bus—B Bus, B Bus-A Bus Designation 

(See Appendix*l) 

j- 0 : A-BUS — B-BUS (CPU MEMORY - PPU) 

L ] : B-BUS —A-BUS (PPU — CPU MEMORY) 

& For example, in case the DMA transfer is performed from CPU memory lo ITU. '0" should be written. 
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ADDRESS : 43X111 (X : CHANNEL NUMBER <0 -7» 

NAME 

CONTENTS : B-BUS ADDRESS FOR DMA 
D 7 D 6 D 5 D 4 D 3 D 2 D 1 


4 3 X : H 


• Tliis is a register, which can sei the address of B-bus. 

• Whether this is tlie address of the "Transfer Desi final ion" or tlie address of the 'Transfer 
Origination" can he determined by D7 (Transfer Origination) of register <4300ii>. 

Direction can be designated by "Transfer Origination" 

A-BUS -* B-BUS 

Actual address is 0021XXII. 
(XX : value by this rcgisier' 

When the ii-DMA is performed, it will bo the address of the "Transfer Desi I ination". 


4 3 x 2 H 


4 3 v 3 11 


4 3 x 4 H 


• This is a register, which can set the address of A-bus. 

• Whether this is the address of the "Transfer Desi filiation" or the address of the "Transfer 
Original ion" can be determined by D7 Transfer Origination; of register <430011-. 

"0" should be written to D7 except a special case. 

• In the II-DMA mode, the address of the transfer origination is designated except a special 
case. Therefore, for the CPU area designated by this address, the data -.Appendix-2 must be 
set by the absolute addressing mode or the indirect addressing mode. 

• This address becomes the basic address on the A-Bus during DMA transfer period, and 
the address will be increased or decreased based on this address. 

(When the general purpose DMA is performed, it will be decreased. ’ 
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ADDRESS : 43X211 / 43X311 / 43X411 (X : CHANNEL NUMBER <0 -7» 
NAME : 


CONTENTS : TABLE ADDRESS OF A-DUS FOR DMA <A) TABLE ADDRESS; 
D 7 D 6 D 5 D 4 D3 D2 1)1 DO 




No. 1 0 


D 0 








ADDRESS : 43X511 / 43X6H / 43X7H (X : CilANKCL NUMBER <0 ~7>) No. 1 1 

NAME : 

CONTENTS : DATA ADDRESS STORE BY II-DMA 

£ NUMBER OF BYTE TO BE TRANSFERED SETTINGS BY GENERAL PURPOSE DMA 


(In case of 11 - DMA 


•13x5 1-1 

(In case of General Purpose DMA/ 


D 7 D 6 D 5 D 4 D3 D2 D I DO 



DATA 1 ADDRESS ' (LOW) 

l 

DAT 

| DAG | DA5 1 | DA4 | DA3 , DA2 | DAI 

| DAO 

117 

NUMBER OF BYTE TO BE TRANSFERED ( LUY. :• 

1 BG | B5 | B4 | 113 | B2 | III 

1 

| BO 



DATA ADDRESS 

\ HIGH) 

i 

DA15 

DAN | DAI3 | DAI2 j DAI 1 

1 1)A 10 j DA9 

s DAS 

1115 

NUMBER OF BYTE TO BE TRANSFERED (111Gil) 

B14 | P,13 i B12 , Bll , BIO , BO 

i 

i B8 


(In case of II-DMA 1 


•1 3 x 0 II 

•'In case of General Purpose DMA 1 


i i ; i - i i 

DATA BANK 

DA23 | DA22 j DA21 , DA20 , DA19 j DA18 | DAI7 | DA10 


(In tfsc of II DMA' 
•1 3 x 7 H 


• IN CASE OF H-DMA 

This is a register which the indirect address will be stored automatically in the Indirect 
addressing mode. 

The indirect address means the Data Address described on Appendix-2. 

It is not necessary to read or write directly by the CPU except in special cases. 

• IN CASE OF GENERAL PURPOSE DMA 

This is the register, which can set the number of byte to transfer or to be transferee. 
However, the number of Byte 1 000011; means 1000011. 








• Tliis is the address, which is used to access the CI’U and RAM. and it will be increased automatically. 
(See Appendix-2) 

• The data of this register is used as the basic address which is the address set by the "At Table 
Address". Afterwards, because it will lie increased <or decreased’ automatically, it is necessary 
to set the address into this register by the CPU directly. 

However, if the data which is transfered needs to be changed by force, it can be 

done by setting the CI’U memory address to this register. II-DMA IJ\L\ 

And also, the address of the CPU which is accessed currently will be changed 

by reading this register. 


ADDRESS : 43XAII (X : CHANNEL NUMBER <0 ~7» 

NAME : 

CONTENTS : THE NUMBER OF LINE TO BE TRANSFERED BY ll-DMA 




• This is a register which shows number of line for ll-DMA transfer. See Appendix-2; 

- The number of line written to the CPU memory will be the basic number of line, it is not necessary 
to set the address into this register by the CPU direct 1-y. 
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m — o jvr /v 


A P P E N D 1 X - 2 i C P U ' 


ABSOLUTE ADDRESSING (TYPE-O) 


This is a mode to transfer the data of the address designated by 
the TABLE ADDRESS. 


CPU RAM 


At TABLE ADDRESS 
A2 TABLE ADDRESS 


At TABLE ADDRESS 
A2 TABLE ADDRESS 


D7 


DO 

cj 

S OF LINES 

100 

DATA-1 

(LOW) 

DATA-1 

(HIGH) 

D A T A - 2 

(LOW) 

• 

• 

i i 

DAT A-100 

(high) 

Lc 

t OF LINES 

100 

Data 

Data 

Data 

f) a t a • 


S OF LINES 

0 

• 

ESS INC (TYPE-1) 

.Tlti 


SETTING MODE (EXAMPLE-1) 

•0*1“ : A pair of data per ll-line 

• NUMBER OF LINES : 100 

•TRANSFER KURD SELECT ; 1 (2-BYTE L.II; 
(200-Byte data in total> 

SETTING MODE (EXAMPLE-2) 

• C*'0" : Same data as previous line 

• NUMBER OF LINES : 100 

• TRANSFER WORD SELECT : 4 <-I-Byte L.II.L. 

(4-Byte data in total) 


1 


= of line tO) sellings : ll indicates that the data for the 

UMA transfer has none. 


the Data Address, which is stored to the address designated 
by the Table Address. 


CPU RAM (TABLE MEMORY) 
J7_DO 

A1 TABLE ADDRESS 


CPU RAM (TABLE MEMORY) 
D7 . DO 


A2 TABLE ADDRESS 


C ■ NUMBER OF LINES 


Data Address tLOlV) 


Data Address (HIGH) 


C I NUMBER OF LINES 


Data Address (LOW> 


Data Address •HIGH; 


TOP ADDRESS 
TOP ADDRESS 



SETTING MODE •EXAMPLE-1 

• C s 'f : A pair of data,, ,. 
per H-l me 

• : OF LINES : 100 

• TRANSFER KURD SELECT 
(2-Byte L. II) 

In this case. 

data area is 200-BYTE. 

100 (LINE) x 2 (Transfer Hyte> 

SETTING MODE (EXAMPLE-2) 

• C**0* : SAME DATA AS 

PR I VIOL'S LINE 

• } • = OF LINES : 100 

• • TRANSFER WORD SELECT : 4 

(4-Byte L.H.L.H) 

In this case, data area is 4 -Bvte. 


: OF LINES (O' SETTINGS : It indicates that the data for the DMA 

transfer has gone. 
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DETECT BEGINNING OF V-BLANK 


A P P END! X-3 CPU' 


V-B1ANK(END) 


V-BLANK(START) 




READ <421OH> 


SET 


RESET 


BLANK NMI 
FLAG 


output 


I 


D7 of <42001! ^0 : Disable NMI signal (Always) 
"NMI Enable" 1 1 : Depend on 'Blank NMI" Flap 

.J- , 

NMI SIGNAL 


1 1)7 of <421010 i 0 : Disable 
"Blank NMI" ' 1 : Enable 


The * Blank NMI" flag of register <421010 will be sol al beginning of V Blank am! will be reset 
at end of V-Blank. Also, il can be reset by reading rcirisler <-121010. 

'.EXAMPLE.' 

1. In case of detectinu the beeginning of V-Blank by NMI: 



2. In case of detecting the beginning of V-Blank by the flag 
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SUMMARY OF R-ECISTERS 


REG1STERS (WRITE.' S-PPU 


ACCNESS 


210CH 

Blanking j 

Fide IKU/T (0 —15) 

210IH 

GC1 Site Select CBJ Hire Select 

OBJ tan Base Address 

2ICHI 

OW Address 

21031 

n'MProority 0>M Aktress 

Rout ion . 1 its 

210411 

aw ton tux High) 

21091 

fC 16 x 16 Si« 

GOt , BG3 | BC2 | BG1 

03 

Priority 

BG idle (0— 7) 

21001 

Vbaic Sis 

Ifasiic Enable 

B04 | 03 , 02 | XI 

210HI 

BC1 X Rise Address 

BC1 £ Size 

21 cm 

BG2 SO Rise Mlress | GC2 SC Sin 

1 

21031 

S3 SC Base Address j 93 X Sire 

I 

21CHH 

t&4 SC Base Address 

jn SC Six 

21CBI 

032 Nne Bise Address 

BC1 tare Base Address 

2ioai 

GO) Km: Hose Address j 013 tare Bose Address 

21 cm 

BG1 H-Offset (Lav High) 

21 cm 

BG1 V-Offset (Low High) 

2KTH 

8G2 H-Offset (Uk High! 

2uai 

BC2 V-Offset 'las High) 

2111H 

03 H-Offsel iUk Higti) 

21131 

03 V-Offsct '.Los High) 

21131 

Oil H-Offsel il« High) 

211-tH 

OH V-0ffset -Lae High) 

21131 

IH Inc. j 

V-RiM Adlress Swuence Itrie 

Full Craihic i SC Incrment 

211QI 

V-RW Aildress '.Lew; 

211.11 

V-R-W Address iHighl 

:::ai 

V-R\M Data (Law 

2::ai 

V-RAM Dili illigh) 

2U.1II 

Scrwi i j Scrcui Flip 

'*w: | V • H 


REGISTERS (WRITE: S-PPU 


ADMESS 

or { D5 ! 06 ; D4 1 ID i 02 1 01 : CO 

211BH 

iktru Parareter A (Lew High,' 

21101 

Hum Psrereier B 'Lav High) 

21101 

lktrii Parareter C tLav 111(31) 

21101 

Hum Parareter 0 'Lav High) 

211F1I 

Center Position X 'Lav High; 

21201 

Center Position V ilat High) 

212111 

CD-RW Address 

21231 

CD-RW Data (Lok Huh 1 

21231 

03 Window { BC2 Wiulow 

c ex , iK/inr , w ex , Dvcur ! W 2 ex . ik-ojt , ai ex , i::i 

212411 

03 Windtw 

C El , IH-U/T | *1 EX | IH-Uir 

03 Window 

w 2 ex | ttatnr | wi ex , isi 

21231 

Color Window ' { Color Window 

e si , ix uiT , « ex | lficnr j *2 ex , i.vinr , wi ei , ihi 

21201 

Window ID Position (0—25) 

21201 

Wliaht 111 Position i0 — 2£) 

21291 

Window 1C Position (0 — 255) 

21291 

WltdowlO Position (0 —25) 

212AII 

windat Logic 

BDl | BQ ,03 , on 

213H 

' Windat Logic 

! Color , CBJ 

21331 

Hirtwh Miin 

! CBJ , an J 03 , K3 . D 

21311 

' Utrouch Sub 

CBJ , B&l , BC3 , BG2 . B 

212EH 

1 Through Shin tWindac 

! CW , BDl | BC3 , BC2 . 8 

212FH 

Through Sub 'Window' 

j OBJ . On ; S3 , K2 : 6 

21331 

Window INLTT 

ifein 3S (A) , Sob 3V ;B> 

I CC .ADO : Dir 
! Enable • Set 

213111 

.mSLB i 1.2 ADO or SLB fable 

i Eroble • F.icK (01 . [Cl . 03 : DCS ft 

21331 

Color Constant ton 

•Blue i Croat . R«J i Color Brilliance fau 

2133! 

EXT. 'EXT. ' ;Pseudo !22L2-D i«U-V Inte 

Sstc ; Incut ; ;!2 ! • Select 

213111 

\PV -.Low.' 

21331 

SPY Olid) 

21331 

Ml' (High) 
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REGISTER (READ) S-PPU 


line 1 STOPS (READ) S-Cl'U 


•C05SS 

D7 iDO'BlN I 00 1 C i PI j DO 

33™ 

Soft Lilch for H'V Coulter 

33* 

Ml Dili (lex Hi«W 

3301 

VHW4 Dill (Ltx) 

33111 

'Him Oku (Kith) 

331 

CO Dili (lav With) 

331 

Output (bn of IKounter (Ux HitW 

331 

Output D»u of V-Coutter (lav Hictu 

33H 

Tire j fanes 
IVer; (Ver 

Ulster 

/Slave 


5C77 Version hmxr 

331 

field lEXT 

! latch 


NTS) PAL 

EC7S Version kiter 

3401 

AIM 1/0 Port 

34111 

iVTJ I/O Pori 

34* 

AIV I/O Port 

3431 

AW I/D Port 


registers <write) s-cpu 


ADORES 

07 ! D6 I ffi I Dt I D3 | D2 i 01 j DO 

433* 

N»(l Timer Enable JoK 

Enable V-EN , H-EN Enable 

420IH 

I/O Port 

4331 

Uiltlpliond-A 

4331 

.Uiltiolier-B 

-420411 

Dividend-C (low 

4331 

Dlvidend-C (Hiph) 

43* 

Divisor-B 

4331 

V-Counter Tirer 

331 

i H-VQ 

i 

::ni 

V-Coutter Tirer 

43* 

; V-AHI 

4301 

funeral Purpose (MV Enable Flac* 

UIT EX , QC EN t OB EX , Oil EX , 00 EX , 00 ES ; Oil Ri , no EX 

43* 

_ (HM\ tEmble flirt 

or EX ; OC EX , 05 EX , OK EX ; 00 EX , 00 EX , OC EX , OD EX 

430H 

j Z SB 
! /a58 


,'OTESS 

DT iX - CO :t« iDU:Q» ;D! >D0 

43* 

*jjjj* j 5X2 Version (inter 

431H 

Tirer | 

IS) 1 

43* 

V-Blar* H-Blar* 1 t 

‘ 1 

i 

4331 

1/0 Pori 

43-31 

Ouotiau .low/ 

4331 

Quotient Olistw 

43* 

Producl-C / Ruminder (law 

437X 

Product-C / Rum liber (HithJ 

4331 

Joy Cuuroller i (lati 

43* 

Joy Controller 1 iliicn/ 

43AH 

Joy Controller II (low. 1 

4331 

Joy Controller il tllietit 

43* 

Joy Controller III (low) 

43* 

Joy Controller III (llldu 

43 B! 

Joy Controller IV (law 

43* 

Joy Controller IV (Hitti) 


REGISTERS (WRITE) S-CPU 

_ Oi : Channel <0 


ADCRESS 

K7 l K> ~ 1 W . D3 , B2 DI|DO 

4301 

> QK Tjt* : A-Bus .Address ! CHV Transfer tort Sel 

»T-Orr 1 — . IfC-lE ; fixed ■ 

43X111 

CHV B-.Address 

4301 

OK A1 Table Address (low 

4301 

QK AI Table .Address dliith' 

42X4H 

OK A-Taile Barit 

4301 

QK Kill .VUress THMV. 

.Voter of Byte to be transfered Goers! purpose IM\; 

43V* 

OK toll Alriress iH-IMA) t; 

. Nmer of Bvte to be transfered (General purpnse W\i 

4301 

□K Dali Par* UI-IM\) 

1301 

QK A3 Table Address (low 

4301 

QK A3 Table AUress Ulith! 

43VX 

Continue | Nuaaer of line 

i 


!cie : T-frx reins ihe 'Transfer Oriciration'. 
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